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“Be mu BASIC SPECIPICATIORS

e akip’s fueld . m 18 dosigned for filling and storing tuo
fuel resezve, fer douvu; of fuel to service tanks of Diesels au.

't\ul £illisg and m.:-. fuel compensating, venting, sempline »
.collecting, Tl Yeuerve on the sudmarine anounis:
%is 5 -g sszmal ucu fwal peserve ia inper and outor fuei

‘weeful fuel reserve vwhen fillins “uel-L
-‘ 9 uuuouny 18 440.0 tons.

H [PTebS.. -

(v) vhuo rmu. inoreased useful fuel reserve at a re:-
behind the intake sea coek- equallimg 15 m H0 - 9 hours.

Bote: Useful fuel IGSEIVe B0GAS & fuUS) reserve less 2 per ceuns
used for spréading and dead reserve. For fuel tanks N.:
%,5,6 the useful reserve ie givea with lead ballast «:.s-
iog taken into account,

‘ne fuel system pipe line is aseambled of pipes:

(a) steel, seamless, of diameters: 108xM} 89x4; 89x2,5; 57x3.%
! ;,;.5. Y sxaé 44.5x2,5 - with flanged conmections and of diameterb
celuD4 32x2y 2243y 22x2; 14x1.5 - with pipe connections;
o (L) red copper, of diameters: 110x5§ 90x3,.5§ $5x2.5 45x2 - witn
. »1ed joints, and of diameters: 32x2; ';xl.St 6x1.5 -« with pipe con-

Stiones,

Al! the gaskets are made of paronite. The fittings are made of
/¢ and brass. The fittings of pipe lines are made of1
steel - for fuel filling and tranafer, venting and sampling

sl sy

Lrnze - for compensati ipe line
Srass - for collecting ;gpg iim. i

*+2l systum pipe lines in assembly are subject to testing
‘w88 LY a hydraulic pressure!

© Tssl filling and trassfer pipe lipe, outer fuel tanks
< 7on, saxmyling ang venting pipe lines up to the second
w3 - b.‘f 38 kgt/cm*;

e uel tanks compensating line, the colloctilg pipo

e ;ipe liass of fusl tanks Nos 1 and 2 ug
- :‘\ra,nc'\ra caent 1.7 - by 12.5 kgf/cncy

©Lten orr e fren che lanks up to the flrat ahut-
eetor e ey T Lne cespective tankg

]
8
"
&2
§
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by

| e pipe lines located in the fue! -
pipes - by flooding.

) § OF INDIVIDUAL UNITS
L Taspa

smmu 809!.0 56,1 l !.buldes. five bau:m tar s
1. anmmm fuel (fuel- ~ballast t«mks)

B R

fuel : ihﬂ has an open ventilation, depth gul_p( ar
‘ nm Im ’o draia pipo lime.

: or m ﬂ-omo there is a pressure equan.;:._
. huﬂruh; .8ide in the region of frames 85-087. Thr.ug: ¢
. the m mw with overboard.

; @“ 3, 4,%and 8) is separated by o 1oy ..
nal W“”mh“ by & lateral one - in four parts -
fore, port side mmu.-n -aft, part side and starboar i

- fual tanks Nos 1,7 and §'are separated by a longitudinai bul..-
alun.hednnuiamulm port side and starboard;

= fuel tank No.9 is separated by a longitudinal bulkhead along thc
centre line and by 8 lateral ene in three parts: fore port side, fore star:
snd aft pert;

- inmet fuel tank No.] ie separated by 8 longitudinal bulkhead along
the centre line;

. - jmrer fuel tank No.2 cuneists of two halves - port side and star-
board.

Separate parts of each fuel tank communicate with one anctrier v~ by~
pass pipes running from the bottom point of the tank on the side of fuel T.1-
ling and transfer to the top point of another part of the tank, n a s ..
way by-psss pipes are installed on all the parte of the tank.

In the fore parte of port side and starboard tank No.5 there are pipe
crosspieces between projections formed by recesses to accommodate the
sea cocks of ballast tank No.5.

The covers of all the cuter fuel tanks on the side of fuel filling and
transfer have protruding poris called “'rings’’ to which venting pipes anc

g «ad transfer pipe hines are led.
v+ T'rings’ are designed to reduce M'dead

B

PR

** capacity of the outer fuel

t ¢, excepl tank No.2, cansigts of two halves: port
at.s g w.th each other via a by-pass pipe.

50X1-HUM
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The ¢ 20 mke ho amout of fuel to be filled and the lo-
' cation of tanks are ‘in Table 1.
Table |
- Capacity | Amount _l:g_c;i_z:(-n_ﬂ ”_ )
% No, Name of tank in m3 of fuel | compart- reqon
%{ {net to be ! ment T
é; weight) filled, J i
¥ ! tons ! fr
: —-tm—- —,— e .
© | lnner {uel tank No.l 22,13 | 18.3 11 o
. - ' Inner fue) tank No.2 10.38 ’ 8.5 v |5 o
3 Outer fuel tank No.3 22.12 18.3 v oo
4 Outer fuel tank No.4 54.75 44,35 1-II : ;
5 Outer fuel tank No.5 54.58 444 SN :
u Outer fues tank No.6 41.83 2.8 V-l
7 Outer fuel tank No.?7 34,83 ; 2B.8 Vi-Vi
‘o8 Quter fuel tank No.8 16.44 | 13,6 Vil
9 Outer fuel tank No.9 39.23 j 92.5 VL ar
i aft .4
L Fuel-ballast tank No.2 43.62 36.1 1
. Fuel-ballast tank No.4 58.88 48.8 i1-111 4
2 Fuel-ballast tank No.7 51.45 42.6 Y ERE
* | Fuel-ballasi tank No.8 33.86 28.0 V1 R
4 ; Fuel-ballast tank No.9 56.88 +7.1 Vi-VI] (DU
= Fuel collec‘.ng tank 0.73 - v B
NE Diese} service tank 1.19 1.0! '
|
“ote: Column "*Amount of fuel’’ indicates the useful fuel reserve,
r Fuel tlank No.§ :5 a gservice one for all the fue] tanks., The s orpose
' U}'s Bervice tank is to prevent penetration of water mnto the e} sery .
L ¢ tank when transferring fuel out of the tanks is over,
2. Fuel Fillin‘ and Transfer Pipe Line
el t:\:: .';zelfhuif\g and transfer pipe line serves to deliver fuel to rll the
Bﬁ’l"v’ic‘e ) » ko eed it from fuel tanks to Diesel and Diesel-compressor
Fu;“{ B;ffls well as {o transfer fuel to another ship or base,
on deck bet;f illed through four feed sockets three of which are located
of the fa ‘een frames 37-38, 64-65 and 79-80, and one- 0 the front part
T:xmater between frames 47-48,
e fuel filling and transfer 3
. i pipe line consists of twx :
M€ and filling and transfer line. © lines: filling
?
50X1-HUM
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- (s} Filling Line

The filling line uns through the superstructure. It comm inic.tr
;our feed sockets 44 through sea cocks 43 and 53 with the filling -
er line. To disconnect the feed sockets from each other, valve 5. . - -
on the line,

(b} Filling and Transfer Line

The ﬂl.lla. and transfer line is laid inside the strength n.'. -
a‘ll the compartments of the submarine. In compartment \ .
line are valves 17 and 30 which disconnect the former in tw.. : .
and aft. These valves are installed to ensure independent fuel
from fore and aft branches of the line.
The line bas the following branches:
In compartment 1 - to rea cocks 1 and 64 of fucl-vul ., - -
In compartment Il - to sea cocks 4, 6 and 8 of fuel tur..
S and of fuel-ballast tank No.4, 16 - -
from whick through valve 58 the 1),
fuel tank Na.l as well as to valve 55 (;
through valve 56 the pipe 1+ lai¢ to f .
No.2 (port side).
In compartment IV - 1o sea cock 53 on the brancn Payec, o
extension piece with cock 1l to pre. .
54.
In compartment V - between valves 17 and 20 1o sea coch
consecutive fuel transfer through 1. ; :
No.6 and to valve 16 from winch the . -
es to sea cock 18 of fuel tank No.5 und
valve 2] of fuel supply to the Diesel serv;- ..

tank.
Behind valve 20 to sea cocr 12 tar branch ;o .
is provided with an extensi o v e witn valve |

and pressure gauge 15,

To sea cocks 23 and 39 of fuel-tallart tune Nl
In compartment VI - to sea cocks 24, 25, 30 of fucl tinh NolT et
fuel-ballast tank No.8.
to sea cocks 27, 30, 31, 32, 34 of fuel tanks

In compartment VII -
Nos 3, 8, 9 and fuel-ballast tank No.9.

The pii)es running from all the valves and sea cocks of fuel filling
and transfer are brought to the upper points of the tanks.

Fue) service tank No.6, apart from the fuel filling and transfer sea
cock, is connected with the filling and transfer line through fuel successi- 2
ve transfer sea cock 18 from which a pipe is brought to the tank bottom pont

Each fuel-ballast tank (Nos 2, 7, 8 and 9) is connected to the filling
Lnd transfer hine through two sea cocks on port gide and starboard.

Fach outer fuel tank is cannected to the {filling and transfer line

+ ¢..aprh a sea cock.

Sanitized Copy Approved for Release 2011/08/02 : CIA-RDP82-00038R002100070001-2
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Each inner fuel tlnt (Nos ] and 3) is connected to the filling and
transfer line through two shut-off valves.

3. Fuel Compensating Pipe Line

The fuel compensating pipe line serves 1o deliver compensating water
all the fuel and fuel-ballast tanks while transferring fuel, to displace
1ter when delivering fuel, to equalize pressure in the outer fuel and fucl-
wiant tanks with the overboard preasure while the sibmarine
g

o subimoer

This pipe line i8 also used for draining the tanks and for transferr.-
- {aet to another ship.
- Tre fuel compensating pipe line consists of a common compensat. -
¢, outer tanks fuel compensating line and inner tanks fuel compensut. =y
ioie as well as of a pressure equalizing pipe,

(a) Common Compensating Pipe

The common compengating pipe is laid in compartment V fron.
<y aust cooling pipe through reducing valve 14 and shut-off valve
-+ i¢ ofnner fuel tanks compensating line and valve 5( of outer f .o
rati-» compensating line.
installed on the common compensating pipe are safety valve 4+
snare gauge 41,

(b) Inner Fuel Tanks Comypensating Line

Ire inner fuel tanks compensating line runs from compurtment

‘eriment V ownere it terminates tn valve 12,
Lvline nas a branch:
terpoartment 11l - to valves

i

5and 8 of fuel tarke o= | und 2 .-
£
1

or connection to 4

to valve 7 Le Sraciage

hose.

I P o

installed on the pipes between valves 3
and the fuel tun<s arc safety
2 pupping presaure of 2.5

e

and
vaives adiosted for
h;;frcm”’ to red
overpressurc out of the tunk s whkile
eubmarine hull,

e P

prepyu.g e

to valve 31 to drawn water from tne .nner fue!
tanks, when the strengir huli of tne submarine
6 pressed 1na submerged position, and ‘o
safety valve 13, adiusted for a popping pressure

of 2 i
2.5 kglfeme to relieve EXCOBBIVE presgure
- 4 g -
- from the inner {uel tanksg compengating line,
e s

-~ Tunne. ted to e line via n valve, whose pipe

Ctee tane

e

‘.
.

9 ROt
50X1 —HU_ R
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(c) Outer Puel Tank Compensating Line

The outer fuel tank compensating line runs through all the compar:
ments of the submarine.

The line has branches:

In compartment 1 -« 10 #ea cock 2 of fuel-tallast tank No.2 un ;-
valve 83 for connection with a hose of t.
drainage pipe line. .

In compartment Il - to sea cocks 59, 60, 62 of fuel tanks “cr
S and fuel-ballast tank No.4 as welj as
valve §7 for connection with a hose of tr
drainage pipe line.

- In compartment IV - t{o a water pipe of the garbage ejection

In compartment V - 10 sea cock 49 of pressure equalizing p::
oea cocks 48 and 22 of fuel tank No.b u: ¢
fuel-ballast tank No.7 and to valve 50,

In compartment VI - to sea cocks 26, 37 and 38 of fuel-tallus:
Nos 8 and 8 and fuel tank No.7,

In compartment VIl - to sea cocks 28, 28, 3% of fuel tanks Nox
and 9 and to valve 33 for connection wit" «
hose of the drainage pipe.

Each outer fuel and fuel-ballast tank is connected to the hire e
cone sea cock whose pipes are brought to the bottorn point of the tune

(d) Preﬁsure Equalizing Pipe Line

The pressure equalizing pipe line starts in compartment V fror b
outer tank tuel compensating line and via sea cocks 48 18 brought te the
iop part of the pressure equalizing recess which is comm anicated via itk
bottom part with the overboard space.

3. Venting Pipe Line

The venting pipe line serves to ventilate the fuel and fuel-bullast ‘
tanks, to determine the cessation of fuel transfer or that of the tanks 1L
while feeding fuel into drained or scavenged tanks, to vent:late ar?d urain
fuel from the pressure equalizing recess as well a8 to deliver air to f:*w
ruel tanks. Venting pipes from hull and shut-off valves 7¢, 72, 73, 75, 'i‘:“
-1 B3 B7, hE, 89, 80, 84, 87, 98, 102, 105, 107, 1iC, 114, 115, 16, U8, 12}, 1:
;37' 128, 132, 134,135, 137, 140, 145, 146, 150, 151, 15, 153, 157 are led to ™

i1 e ach part of the fuel tanas.
e F’[T(:f;&--] )«ine‘.z' I3 »"enimg pipes of outer fuel and fuel-baliast tanks 87€
A P yuloeea Welcn are cummon to the sampling pipe Hne. .
C e e, ~ s o eacn outer fuel tank between the fif’lsn
U e s pre s oof fuel Hlling an well 88 00 e
. are branch prpe connactiond

s

cse of a pneumatic tool.

1 50X1-HUM
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and 2 up to val-

N ' fuel tank&. NOb la ;
i Instalied on” the venlin ‘ Plpes of inner: {he pressurc

ves 75 and 87 are pressure ga gea 7 whxch serve to d»t(\rmn‘u
“in the tanks, ‘ sr-c! Sir is
G The ;upe line for transferrmg fuel out o!' tank N0.3 by compresset <

ied to the venting pipe of-fuel tank No. 3 betw een vaxl»ec 128 and 127.

4. Sampling Pipe Linc
e M‘w;pli’xg pipe line serves 1o deter'mine the ces sgation of fuel {il~
vate receiving fuel under pressure and ‘complete dxm: mg of the fuel
o ihom by air.,
s of the sampling pipe line from hull and shut-off valves 77, Tk,
: ftt:L’». 164, 108, 113, 124, 126, 130,131, 138, 141, 147, 148 are connecl-
v point of those parts of the fuel tanks which receive pipes
. wne fuel compensating valves or sea Ccocks
-~ s ahe sampling pipes of the outer fuel and fuel'ballaszi tanks,
ffoveives common to the venting pipe line,

3. Collecliing Pipe Line

o i df”ng"’l(‘d {o drain weter and {fuel nto the

e sampling and venting velves.

18 led along Lhc whole lengih of the suhmarine
rojlecting fuel lank.

Cane de Dtied with drain funnels ¢

4 with cocks B2

mpleyved to measure the level o ine cullectng

50X1-HUM
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‘ kUpper'packing ring 3 is secured-on rod 12 ‘mt"aw‘h vitive u’j’-«:’r: 3
and'pressure washer 5, ‘Lower packing ring 3 is fastencd to rod 12
valve disk 2 and pressure bush 4,

The packmg of'the rod is effected by diaphragm 10 pressoed hotves
diaphragm wagher 7 and spring bottom disx {1 by two nuts J& sl oo
washer 14,

Liocated in the cover with sieeve 9 is spring 13 which 1s pr
ween the top and hottom disks, The aujus!mm: i
pressure screw 17, -

ST

After the adjustment, pres::uxe serew 17 is closed ty onp i vl

screwed on the sleeve of eover 8 and then is ss

Under the action of the spring, the valve is opened snd ino
- flowing to cavity A passes to cavities ¥ and B and off § bty

As the pressure in cavity D and congsequently in
gm will be deflecied ane :

es, the diaphra
{he pasgage above the disks will be reduced.

Aw the pressure decreases, the diaphruag ot
snraig will be deflected and will digplace the G .
the digks will be merensed

The change of Tael conswrnplion sbove the b
o

O e i .
arranged as shown in ":g.? )
e g .
G
fhon preesnire b “ .
MOTTOIRUL Llha WL
throttie valve 20

CORG Dy prossiare

sduced

toy 0,55 &

s e
g ooeases, i

writh oo o soritgy 8
5 Tom BRI
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ix 1 Ref, Nos 3, 10, 13, 40)

*he n.f.ot.-y ‘valve cond.ctn of cast body 1; sepindle 9 with
ndaustu; bush 14 and a.m: 2, spring 8 and guide bush 3. The
Had justaent of the vd.vo foF openiag pressure is effected by
adjustiag dush 14, which cllngu the apring compression.
After the adjustmens the bush is fixed by special mut 12 and
18 élosed by cap 15, munm.
As the pressure umpzpo line ( and hence in cavity &)
fitted with a safety valve incresses ubon the specified value
elve disk 2 rises and the water is discharged to cavity
When the pressure in cavity A is brought to norual,

Sthe disk under the action of the spring seats and closes tko
“ivalve, The water entreapped in cavity B through the clearance

between guide bush 3 and spindle 9 is removed vis chennel

50X1-HUM
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EASURING INSTRUMENTS
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N 8 RS %f/ -
vt A \\ il ’ - i Q
3 I <y /’ e l | i o \ <z:
—— o JJE I ! yf i t o5 ._OJ
I ’
! i:'_ PR f — et e
: PR . b O e

HPOFIEESAN

. S RETY VATYE Do e 50
Peloly 2evalve 408k S gulare Dushi degasset;
srutl u-studg FJerrring dleks Beariing

ver tug e IDCOVRT, 2. BEESL. .. oPeoulal Sub,
Steprriog disky ld-adctusticg tush: (f-zayp.
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AND TEASURING INSTRUN
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Nos of S Type ~f instru- | Normal workin s
i'"fc.hemat(c Name and purpos.éfof ‘i}lgtru- ment and scale press\%‘ax imum Location
riagrams ment:
i Vorking pressure
e erem e e e e i (red line)
Pressure gauge for measuring NTK-1005x Compartments
15, 5% fuel pressurc while delivering x4/2.1 2.0 IV and V
fuel behind the inlake sea cock 2.1
44 Pressure gauge for measuring UTH-100Bx Compartment V
corapensating pressure bebind x 1.6/1.0 7-~0.9
ike reducing valve W
7 Fresaure gauge for measuring TH~100Bx 2.3 Compartment 11T
pressure in inner fuel tanks x4, 2.7 7.7

\
}
i
!
i
‘

50X1-HUM
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ll. MAINTENANCE INSTRUCTIONS

[ehouirtoig PRt RSy

A. GENERAL SUPERVISION AND CARE

1. See to it that the pipe lines, sealed connections and fittings are in
good condition, !
Eliminate the found faults.
Care should be exercised to see that the seals on the pressure gauges,
safety valves and the reducing valves are intact. Watch fastening of the B
hull fittings to the sockets and weld-in bosses.
2. Every week turn over all the valves.
4. See that the fuel tanke are clean. Cleaning of fuel tanks is effecteq
- a1 the next docking.
5. Check the availability of the pressure gauge checking certificateg
for the current year. x

B. PREPARATION FOR ACTION

6. In the initial position while the submarine is at riding, all the fit-
tings of the fuel system should be in position CLOSED (SAKPHTC).

7. Before the submarine puts to sea,the fittings of the fuel syciem
must be set to the following initial position;

- on the filling and transfer pipe line valves 17, 20 and 52 should he

cpen,; oo
- on the fuel compensating pipe line valves .and s€a cocks 2, 5, 9, 22,
26, 28, »29, 35, 37, 38, 48, 59, 60, 62 should be.open,

Note: It is allowed to open compensating sea cocks of fuel-ballast
tanks 2, 22, 26, 38, 60 only in case these tanks contain increas

ed fuel reserve. While using the f allast tanks as ballast

ones, the compensating sea cocks ol these tanks should be kept

closed. ’

Caution! While at sea, it is stric :
rine fuel and fuel-ballast

the fuel transfer i.e. to clg
35, 37, 38, 48, 59, 60, 6;
ment will cause damage
submerges, ‘

- On the collecting pipe line.
- ail the rest valves and sea c
only to perform the required operation

Note: Valves 17, 20, 52 an
when the pipe line {

- deck sockeis 44 are closed by
~ fuel tanks are filled wi

18

"50X1-HUM
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increased reserve are filled with water oy fuel and contain-

the submarine fuel system
are employed ag ballast

containing the
ing the normal reserve are disconnected-from

{sea cocks 2, 22, 26, 38 and 60C are closed) and
tanks;
- the collecting fuel tank must be drained;

the pressure equalizing recess must he filled with water,

C. STARTING, OPERATION AND STOPPING
(a) Filling the Tanks with Fuel
€ submarine tanks filled with

Fuel is delivered under pressure into th
§ drained in advance, both

«'er. It 1s possible to deliver fuel to the tank
vivr pregsure and by gravity,

i'rior to filling the fuel proceed as foliows: ‘
&. Unscrew the union nute from deck sockets 44. To ensure filling at a

redetermined time, it I8 necessary to make use of deck sockets located
s regen of frames 64-65 and 79-80,
. Leonnect elbow 46 and hoses 47 to the deck sockets,
it. Open sea cocks 43, 53 and valves 16, 17, 20, 52 and 143.
1. in case of simultaneous filling the fuel tanks together with the Dic-
. o<ervice tanks open valve 21 and proceed in compliance with the Main-
-ice Instructions of Fuel Pipe Line of Main Engines and Diesel-Com-

plespOrs (N2

Note: Prior to filling fuel intot}:e.fgelrﬁi,llast,fahks' check the shut-off
valves of the low pressure ,‘s)'{s’\te_m for tightness. To this end,
perform appropriate operations in accordance with the Low

Pressure System Maintenance Instructions.

e e B e e e e - - e & = w

. " mnay be filled aboard submarine. either into all the tanks at a
~rownder a pressure at the intake ‘sea cocks equalling 1.5 kgf/em?, or
~-e ihe fuel tanks ynder a pressure at the intake Bea cocks equalling
T, und after {illing thereof, into the fuel-ballast fanks under a -
(3t ine Intake sea cocks equalling 1.5 kigf/cm?,

Cpen valves 12, 50 and sea cock 49, ‘
“en reapective cocks 82 on the collecting pipe}ine depending upon
be filled with fuel, oL ‘

S the valves and sez cocks according to Table No.3 depending

&1 be fllled with fuel,

1 taking Iuel into the scavenged fuel=ballas
seatilate the compartments into whi

50X1-HUM
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Table 3

: i Mos of sea cocks and
! | wvalves to be opened on
!

Nos! Name of tanks

' ‘ pipe lines i

) . 4{111mg and .

‘ ¢ {ransfer sampling
1 . #uel tank No,l {58, 61 79
2 Fuel tank No.?2 i 53, 56 87
3 . Fus! tank No.3 L 34 124,(122)
4 . Fuel tank No,% 6 TE, {78
& Fuel fank Xo.§ 8 187, (144
6 Fuel tank No.6 : 18 138,007 5

- 7 Fuel wnk Nou? i 24 130,012

£ Fuel iank No.8 32 168,(:
¢ Fuel fank No.§ 30 na,

. Fuel-ballast tank No.2 - o1, 64 154,10, %)
i Fuel-ballast tank No.d L 4 146,108}
12 | Fuel-ballast tank No.7 59 az,{-m
12 . Fuel-baliast tank No.8 25 131,050
4 Fuel-bhaliast fank No.9 31 98,710

Notle; Valves, given in brackets (second shut-off valves), should e
periodically opened to check filling the tanks with fusl.

15. Perform fuei filling.

While filiing fuel, watch ihe: pressure 1in the {illing pipe line by pres-
sure gauges 16 and 54, See pressure in: the fuel tam(s f‘oe 5 not
@xce cd kg’/cmz and" ;

18 Alter ﬁlling th _f,
L30n. ‘
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A e I N

Fill the previously drained fuel and fuel-ballast tanks in two motions |
by yroaps.
' gsroup I - fuel ianks Nos 1, 2, 3, 4, 8, 9 and fuel-ballast tanks
Nos 2, 4, 9,
srour 11 - fuel tanks Nos 5, 6, 7 and fuel~ballast tanks Nos 7 and 8.

» e, For fuel tank draining, se¢e Section II, Para B (c).

Lot fuel, proceed as follows:
e en respective cocks 82 on the collecting pipe line, depending

dpoen v, tono g be f1lted with fuel.
= ... umen the valves and sea cocks in compliance with Table No.4

depend g v oon e tanks to be filled with fuel,

oLty the drained tanks with fuel, ventilate the compartments
mto weinn the tanks are ventilated,

Table 4
— . Nos of valves and sea cocks fo ;
WNo ane of tank ne opened on pipe lines |
filling and 4
3 o tranefer ventne
v Talie .’\‘n).l 58' 61 75' 153 %
Coael tani N2 55, 56 87, 88 :
b tann Nol 3 34 102, 10t, 105, 108,'123.
| . 122, 127, 125
%+ Fueltank NoJd 6 |73 _7" 16, 78, 152,
et e 151,149
v Fuel tank No.5 8 80, 83, 8¢
€ Fuel fank No.§ 18 - 590 00,
T, Fuel tank No.7 24
¢ . Fuel tank No.g 3’2 ‘
& Fuel tank No.§ 30
{6 Fuel-ballast tank No.2 1, 64
l'i Fuel-ballast tank No.4 '4
i'Z Puel-tallast tank No.7 23, 39
33 Fuerl-ballast tank No.8 25. 36
i Fuel-toliast t .
x ank No,9 27, 31 ;
2L Carry out fue filling into fus} tanks |

95
thns C‘,B. “Ppearance of fue) at
s NG o i

4 e 4ppropriate part of the
12 vent valve, 4g
VER Cooy o fuel 11

the open ends of the' en
¢ part hnkisﬁlled"ithﬁl
o filling the whole tank, close th
ling and transfer pipe line ik t':'b't‘hplf
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23. After fuel filling aboard the submarine sel the system to the inj-
tial position, .

{b) Filling of Diese! and Diesel Compressor
Service Tanks with Fuel

The delivery of fue} from the tanks into the service tank of the Diesejs
and Dresel-compressors is offected under compensating water preszure,
created by gas-exhaust cooling pumps or {rom overboard through the pres- |
sure egualiZing recess,

Fuel should be transferred from the fuel tanks in strict appliance wit;

- the Instructions on fuel transfer and compensating variable loads.

i1 delivering fuel into the lhesel service tank, proceed in accordance
witn the Mainlenance lnstructions for Diesel Fuel Pipe Line.

The procedure of {uel {ranafer from the outer and inner tanks is dif-
ferent,

Fuel Transfer from Quier Fuel Tanks and

Fuel transfer from the auter fuel and fuel-ballast tanks is effected
alternaiely from each tank via service tank No.6 {rom which fuel is trans-
forred at the end to the service tank,

To deliver fuel, proceed as follows: .

24, Open sea cocks 18, 12 and valve 21 as well as cocks 82 depending
upon the tank connected for traneferring fuel. :

25. Close sea cock 48.

26. Open the valves or sea cocks according to ‘I‘able 5 depending
upon the tank from which the fuel is transferred.

Table 5

NOR Name of tank Iilling.’and,
i transfer
1 | Fuel tank No.2
2 ' Fuel tank No,4
3 | Fuel tank No.5

4 Fuel tank No.b
5 Fuel tank No.7
6, Fuel tank No.B
; + Fuel fank No.D

& . Fuel-baliast tank No.2 1, 64
& Fus)-balilast tank No.ot
P uel-ballast tank No"
1 upl-bailast tank No.8
ruei-bailast tank Nedd
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Note; Valves, given in brackets (necond ehut-off valves), should ‘bwe

opened periodically to check the cessation of transferring the
fuel from the tank or a part of its content,

27, Open the foklowing vélves or sea cocks:
{a) while snorkeling - sea cock 48;

(b} while surface Tunning - valves 42 and 50,

Connect the reducing valve to the ine of gas exhaust cooling pipe line

cordance with the Maintenance Instructions on Sea Water Couling Pipe :
e of hogine gag Exhaust, Diesel-Compressors, Coolers and Shaft Lines, ;
<t 1 T pressure gauge 41 the pressure in the compensatling pipe line which :
s vceed 0.7 t0 0.9 kgf/em? . :
} Cpon completion of fuel iransferring from the connected tank, set

s of the tank to the initin) position and connect the next tank
Dring the fuel.

.

crpearance of water from the vent pipes open ends is indicati-
= ol cessation of transferring fuel from the whole tank or ite
«vally check to see that there {8 no water in fuel tank No.6 .
ives in the following Eequence: ;
vneck the lowest point of the fore port side;
~~ck the highest point of the fore port side;
- 7eck the highest point of the aft port side;
«eva e nighest point of the aft starboard;
<tecn ine highest point of the fore slarboard.

tar? *» check the next part of fue] tank No.6 only when water
.5 observed in the previous part, :

- ~lter completing {uel transfer frem all the tanks, connect fuel
bl fusl transferring, To do this, open sea cock 48 and close sez
*ier appearance in the highest part of the fore starboard shows
rotn tank No,6 is completely transferred. In thig case set all the

© wthe inttial position.

3L When transferring fuel from any tank directly to the service tank,
“red as follows:

(a) eheck sea cock 18 for closing;

{6} open valve 16;

{¢) perform operatious in compliance with tems 36 and 27,

Fuel Transfer from Inner Pue] Tanki

- ‘_'\'1“13 deliver fuel to the service tank from fue
"M% Nook, proceed as follows:

#2. Carry out the operations in com lance wi
38, Open valveg 55, 85, ' i :

50X1-HUM
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34, Open valves 42 and 12, Conpect e roa oy to the ga
exnaLxt coohing pine hine r secordance wiln ©e N --mmcnme Instruc
e Sen Water Ceoling Gas Exhaust Pipe Line of Lngines, Diesel-
yressors, Coelers and Shalt-lanes and watch by pressure gauge 41 t
e e pipe lme wnich does not exceed U7 to (.8 L.gfhm"‘.

Cautien’  Mnen snorkeling and weer fued s trunsferred from the in-
ner fuel tanas, ohech carvefalis valve 5 for clo esing, Watch
curefully during fucl transfer by pressure gnuge.4l the
pressure 1n the fuel compensating p‘ne line, In case the
pressure exceeds 0,9 Ly rf/cnz, tmmediately close valve 12,
ciscormect the reducuion gear from the gas exhaust t.oolmg

- potee line,

35, Perodically open valve #7 to ¢check complete transfer of fuel from
Tt Noll Water appearance from the open ends of the pipes of vent
ver BT ana 88 indicates that the Yuel 18 transferred from the respective
Lol ine tank,
Whern the fuel us completely transferred from tank No.2, set the fittings!
vooveantual posttion,
Phe fuel from inner fuel tank Noul s transferred in striet compliance
. tne nstructicns on wransfer and compensation of variable loads by two

- hy delivery of compensaling watep :sim,q the compengating line of
e anneyr fuel ol tanks, To do e, proceed an followe,

36, Open valves 58 and ¥l and then fulfyl the opemhons acecording lo
liems 24, 25, 34.

31, Per*odicq“ r open valve 153 to check the cessation of fuel: transfer
from fuel tank No.l, Appoarance of water from ine venting pipe:open ends
of valves 75 and 153 indicates that the fuel has already been.trz)
from the respedwe half of the tank,

After the fuel is transferred completely, set ali the fitting
tank No.l to the initial positirn:

- by delivering compensating water displaced from:fuel tank No.
by air. To do this, perfyrm the following operalions acco
{less [tem 34},

38. Open valves R0 and 12,

39, Check sea cock 49 and valve 42 for cloamg.

40. Deliver air to fuel tank No.3 in compliance.
insiructions onn air medium pressure pystem.
41, Check the amount of the displaced water by the
No.3. To do this, periodically open valves 103, 102,10k 104

tank
124, 123, 182, ‘
42, Fulfil the operations according to Item 31

{¢) Draining of Fuel and Fuel-Ballas

of fuei md usi~billast tanks is s effected
fuel tanks - by pneumatie tool or by

50X1 HUM
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(..) fuel~l)anast tankg -
craubl pages of Dies
While draining

‘ by high-pressure a
els) or by bilge pumps via
W ‘ning the fue) tanks, strictly obse
S20CY and inijtig) Stability accordi
~Tfected by groups:
" Broup I: fuel tankg N

T oEroup I fuel tanks
Jnaltane

ir, low-pressure air

the tompensating pipe line.
rve the instructions on

ng to which the drairing of the fue) tanks

081, 2,3, 4,8 and S;

Nos 7 and 8,

: ous draining of tanks pertaining to different groups is not

foAllcwed, as an exception, is draining of one of the fuel tanks. In
e start draining a tank of another group only after filling the previ-
rained tank with water or fuel.
o, Winle draining, proceed the operations with the tank fittings in

. e wth Tuble Nolg according to the tank to be drained,

“ropening ihe Sampling and vent valves, open'respective cocks 82 on
coreiing pipe line,

Table No.§

Nos of valves and sea cocks to be
opened on pipe lines
Namve of tank fuel com-| ventilating
pensat- while drain- sampling
ing ing by bilge
- pump
P'uel tank Nol 75 79
Fuel tank No.2 87 (86)
Fuel tank No,3 127,125 124, (122)
Fuel tank No.4 151,149 77(78)
Fuel tank No.5 83,85 147,(144)
Fuel tank No,6 90,91 139,(138)
Fuel tank No.7 96,97 130,(129)
Fuel tank No.8 121,120 108,(109)
Fuel tank No.9 116,117 113,(112)
Fuel-ballast tank No.2 70,156,456 154,0155)
‘i Fuel-ballast tank No.d=  #f 12,74 8,(189)
2 i Fuel-ballast tank No.7 - “:"|/ ‘22" ;
13| Fuel-ballast tank No.8:
14 ; Fuel-ballast tank No.9 -

. . i 1 (se nd ah-:t:o valve ! ® i
Note: The valves, given in + (secon Lol va velshouid be.
e periadically opened to check the cessation .of drnuung‘,lh‘g }ankl.

.....

50X1-HUM
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Draining Fuel Tanks by Bilge Pumpg

44 To drain inner fuel tanks Nos | and 2, connect the drain pipe
hose to valve 7 and proceed with the operalions according to Tablé"ﬁ‘q ,

45. To clrain the outer fuel and fuel-ballast tanks, connect theﬁi-ain
pipe line hoses to valves 33, 537, 63 {or to cne of these valves), open-them
and perform cperations in accordance with Table No.6.

46, To drain any of the tanks, cloge the valves and the compensaling ‘
sen cocks of the undrained tanks and then proceed in accordance with the
rraintenance instructlions for the submarine draining system

47. After draining is over, close the valves or the compensating gca -
cocks of the drained ianks and set all the rest fittings to the initial posilion,

48. To dramn outer and inner fuel tank No.2 with air, open the comper-
saling sea cocks and valves in compliance with Table No.b6 depending upon
{ank 1o be drdinod, remove the union nut-plug from bose connection 8} of th
fuel tank to be drained, connect T-picce with a safety valve adjusted for a
pressure of 2.7 kgi‘/r:mz, connect it via the hose with the cross-piece of the
preumatic tool, open the null vent valves of the respective tanks according
to Table No.6 and furthei proceed in compliahcc with the maintenance instr
f1ons on the medium pressure pipe line, the pressure by the cross-piece s
sure gauge being maintamed not more than 2.7 kglfem®,

44, Periodically o.pen the sampling valves of the tanks in accordan¢
with Table No.6. i

When the air appears from the pipe open ends of the sampling valve
close the throitle and compensaiing valves, open the vent valve and
release the pressure in the pressure tank. After that,set all the fitting

the initial position.

Draining of Fuel-Ballast Tanks by Air_

50. In scavenging the fuel~-ballast tanks by high-pressure @
sure air, close the compensating sea cocks of the scavenged tanks
ance with Table No.6 and proceed in compliance with the mainte
tions for ballast tanks emergency scavenging pipe line with air
aintenance insiructions for the low-pressure pi

pressure and m
anks with air under low pressure.

scavenging the t

5], The fuel collecting lank is drained as follows:  ©°
(2) waler i drained by bilge pumps th rough the d»ratn! qp;:m
cnroanee with the maintenancy inplruchions {or f,hr: dram‘b')' s i
(o faei is drammed & Rand pump Lo the ‘L{iessel seu"u.ce "“"»F‘ru
. vions for dhe fuel nipe line2

oy

o mmannder o Te 30E

IR TR S S PE PO
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Transfei-rmg Fuel to Ansther Ship or Base

o ferred to another ship by means of d
Lo tonhs Ly cerapensating water or by
Clge pumap througn the drain pipe I
hen discharging the fuel
wneerew ihe hinged cover
voelbow 46 and hoses 47,

ischarging fuel
pumping out the fuel with the
ine and by deck washing,
from the tanks by the compensating
from iny of deck sockets 44, connect to
open gea cocks 43, 53 or one of them and
- receed with the operations according to Ilem 31 in transferring the
s dhe outer fuel tanks or according {o ltems 32, 33, 34, 35 - while
~ferming the fuel from the inner tanks,
; w4 Trunsferring the fuel by the bilge

D chen g

pumps via the drain pipe line
washing 15 effected in much the same way as draining the {a
ilge pumps as described under Items 44, 45, 46 and 47,

4. Upon the cessation of the fuel transfer,
~onstial position.

[T
¢34 Y
PR

set the whole sysiem to

(d) Preparation of the Fuel System for
the Submarine Submergence

5. See to it that valves 12, 50 and 42 are closed.
56. Open sea cocks 49 and valve 51, All the rest fittings must be in
- omitial position as in the case when the submarine is at sea.

Cnrution! 1. When the submarine is Subni1erging, watch the pressure
in the inner fuel tanks by pféssurq; gauge 71,
In cage th% preesure increases immedintely, check the
operations under ltems 55 and 56, . -
2, In case the submarine erges with pressure equaliz-
ing sea cock 49 being:clos ter fuel and fuel-ballast
tanks will be destroyed. :

D, MAINTENANCE DURING
o

37, While carrying ©
iih 15 10 pressul

T

o iroubles and remie

50X1-HUM
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Table No.7
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Ca

2RREC¥ e e

i Rise of pressure in
compensating line
over 0.9 kgi/om?
while reducing vrlve
is operating

Untighiness of fit-
tings gland packings

Tightness of valves
is disturbeg

Alr-tightness of the
following connec-
tions is disturbed:
{a) flanged joints

(b) pipe connections

F. PREVENTIVE MAINTENANCE AND REPAIRS

Ag the following.

£330

o]

Perform all the operat ne} rplatmg to the d

549, Turn all the Valves and cocks Make s ’
and  the valves positions are correct.

Remedy

Diapbragm of reduc-
ing valve is broken
or valve 18 mal-
widjusted

Loosening of nuts,

waich lighten bush-
es of gland packings
or wear of packings

Non-uniform wear
or damage of bear-
ing surfaces of
disks or seats

Loosening of nuts.
Thread of bolts,
nuls or studs is
stripped. Gasket
is punctured

Urnion nut is loosen-
ed. Gaskel ig
punctured

Replace diaphragm
and adjust valve

Tighten ap giand nuts
or replace packing .

Reset valve disks

Tignten up nutg, Re-
place nuts, bolts or
studs. Replace gasket

Tighten up nut.
Replace pasket

50X1-HUM;
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60. Cledn and lubricate the thre
rotating with difficulty work them up,
: 61, Gheck the gland sealingsof valves for good
. necessary, tighten up or additionally paeck the

ad of valves, as to the velves

e

condition., If
glends,

Monthly Inspection

(when the submarine is at base)

Perform all the operations relating to the
and, besides, do the following.

62, Check the condition of the ripe lines, flange connections
and provectors, In case of o0-per cent wear, replsce the protectr:,

63. Disassemble the line valves, examine them and ell
the detected faults,

weekly inspectior

sinate

Inspection when Docking the Submarine

€5. Examine and clean the lnner surface of the fuel tanks.
Test the tanks for tightness by air pressure ;
(a) fuel tanks Nos 1, 2, 4, 5, 6, 7, 8 and 9 - by 1.5 kgf/ca’;
() fuel tank No.3 - by 5 kgt/cm>4
(c) fuel-ballast tanks Nos 2, 4; 7, B and 9 - by 0,5kaf/em”"
Alr leakage is not allowed.
Cleen and test fuel tanks Kos 1 and 2 for tightrness while
replacing the storage battery.
66, Overhsul, repalr and test all the hull vaives and ses
{ cocks for tightness.
Test the compensating Eystem sections which communicate with
. the overboard space for working pressure.
66a. Check safety velves for opening on test bed at least
snes svery 1 1/2 year.

Inspoction during Running Repairs of the

Submaring

« srsestions relating to the monthly ifnopesiino

50X1-HUM
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MOTOR-DRIVEN COMPRESSOR
WATER COOLING PIPE LINES

Description and Operating

Iastructions

50X1-HUM

50X1-HUM

Sanitized Copy Approved for Release 2011/08/02 : CIA-RDP82-00038R002100070001-2



Sanitized Copy Approved for Release 2011/08/02 : CIA-RDP82-00038R002100070001-2

50X1-HUM
CONTENTS

Page

L DESCRIPTION . ... .. ... . ... . . . ... .. cetereess 3

A. Purpose and Basic Specifications . . . ....... ce v 3

B. Generasl Description and Description of Individual Units . . 3

C. Control Instruments . . . ... ........ e e e . 5

. MAINTENANCE INSTRUCTIONS . . . ... .... T ?

A General Supervision and Upkeep ., . .. ..., . .. N 7

B. Preparatory Steps {for Putting to Sea) . . ... ... ene 7

C. Starting, During-Operation Maintenance and Stopping . . . 8

B, Maimntenance during Protracted Shut-Down . . .. ... “«o 12

E. Troutles and Remedies . . .. . ..., ... B &

F. Preventive Inspections and Repairs . . . ... ....... R &

G. Reference [2ata . .. L L e e 16
AR NI S e e e e e e e e e 17

- }‘} ‘ f;"' “;“ “'—' A et
T ‘; voklet containe 20 pages and 4 insets between pages 18 and 19,
e Land 3 oape unclassified,

50X1-HUM

Sanitized Copy Approved for Release 2011/08/02 : CIA-RDP82-00038R002100070001-2



Sanitized Copy Approved for Release 2011/08/02 : CIA-RDP82-00038R002100070001-2

50X1-HUM

1. DESCRIPTION

A. PURPOSE AND BASIC SPECIFICATIONS

The water pipe line is designed to supply water from outboard or
from trim tanks Nos 3 or ¢ to cool the motor-driven compressor,

Cooling water is supplied by the pump mounted on the compressor,
in case¢ of its failure, by the shaft line cooling pump.

The cooling line i3 worked in copper pipes 45x2 united by flanged
joints on paronite gaskets. The pipe line is tested for tightness with hy-

draulic pressure,

The amounts of the hydraulic pressure are shown in Fig.l.

B. GENERAL DESCRIPTION AND DESCRIPTION
OF INDIVIDUAL UNITS

The motor-driven compressor, type UK10-1 is nstalled in
No.VI compartment.

The motur-driven compressor is used to recharge the high-pres -
sure air banks when running on the surfuce or while snorting as well as
to remove excess pressure from the compartments when running sub-
merged.

When runming on the surface and while snorting the motor-driven
compressor is cooled with sea water. Sea water in this case enters the
compressor through intake kingston vaive 21, valves 18 and 4, strainer 5,
the pump of the compressor and cools the latter. From the compressor
water is drained through valve 17 and drain kingston valve 19, In case
the pump of the compressor gets defective, cooling water may be fed
through the emergency pipe line fron the pump of the shaft line cooling
systemn through valves 2, 6 and yeserve branch 7 and futheron is dischar-
ged through valve 17 and drain kingston valve 19. When cooling water ie
fed through the resercve pipe line from the pump of the shaft line cooling

system, adtomatic eafety valve 61s employed to protect the motor-

50X1-HUM

Sanitized Copy Approved for Release 2011/08/02 : CIA-RDP82-00038R002100070001-2



Sanitized Copy Approved for Release 2011/08/02 : CIA-RDP82-00038R002100070001-2
50X1-HUM

driven compressor from damuge in case pressure of water in the res

pipe line exceeds 2 kgf/sy.cim. The valve is mounted on the reserve
line and 15 designed to stop supply of water and ﬂimnltancouily b” the
motor-driven compressor in case pressure exceeds 2 kgl/-q.cm. -

When running at a deptn greater than the periscope depth, the cool-
ing water is fed {0 the compressor from trim tank No.3 or No.4 through
valves 10 or Ll respectively, valve 4 and strainer 5, Cooling water is dis-
charged from the cumpressor to the trim tanks through valve 8 or 9,

Intermediate pressure air may be fed to the cooling pipe line
through valve 22 1o blow the intake pipe and intake kingston valve 21,

The specific fittings emiployed in the system are the automatic sa-

fety valve and the seu water strainer.

(u) Automatic safety Valve

Thig (see Pyl wra leefio o Figll) 15 meant to stop feeding the wa-
ter to the compressor wnd to stop the Jatter in case pressure of water 1y,
the reserve pipe hine escecas 2 kgl sg.om,

When pressure of water ov below 2 kgf/sq.cm, the valve is open
and the cooling water s frec o flow through it,

Incive preseac 0 o er i the reserve pipe line exceeds
2 kgf/sqaon, palse vave s opens wnd connects the chamber aboy e .
piston anto the pope line throuph prpe 29,

Under the action of w oot presance prston 23 moves, thas b
the disc of valve 26 down and pressiug b to the saddle of the boy f
valve 26, as a result the valve wili be shut,

Simultanecusly stem 27 on 1ts way down compresses spring 0a

Lever 32 1s digplaced together with disc 25 and changes over i,
switch 33, ss & result the supply crrcutt of the compressor electr
tor 15 open and the compressor stops,

Futheron, drop in pressure in the reserve pipe line causes the o -
of pulse valve 30 to return 1o the original position, spring 28 will iift

stem 27, dise 25 and piston 23 to the upper position and will open the

50X1-HUM
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valve. As this takes place, water from the chamber above the piston is

expelled to the bilge through drain branch pipe 31,
. [}

(b) Sea Water Strainer

The function of the strainer (see Fig.3 and Ref.5 in Pig.l) is to dis-
lodge any particles of grit, scale, etc. which the pipe line may. contain,
The body of the strainer is steel.

Straining sleeve 38 is lined with brass mesh, Screwed into cover 39
and bottom 36 of the strainer are valve 40 and plug 35 intended to bleed

the air and water from the strainer.

The valve is made of bronze, ‘he plug of brass.

Corrosion protection of the strainer is effected through zink pro-
tector 41 arrangced on the strainer cover,

To clean the strainer, open cover 39 and remove straining sleeve

38 and the settler from the body.

(c) Branch Pipe

‘The branch pipe {see Fig.4 and Ref.8 in Fig.l} is us«a to connect
the motor-driven compres sur with the reserve pupe line, 1 Casiv the
pump of the compressor gots defective,

The branch pipe 18 connected to the cylinder of stages | and 11,

rows I, I, IV,

C. CONTROL INSTRUMENTS

Electric Thermometer

The resistance electric thermometer TCI-291 (Ref.15 in
Fig.) is mounted in No.VI compartment on the drain pipe of the compres-
sor and is used to check the temperature of water escaping {from the

compressor.

50X1-HUM
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The pressure gauge {TH=10CE=4/2 (Ref.l tn Fig.1) is installed in
No.VI compartment on the reserve discharge pipe line running from the
shaft line cooling system, The pressure gauge is designed to check the

pressure of water fed to the motor-driven compressor.

50X1-HUM
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1. MAINTENANCE INSTRUC TIONS

A. GENERAL SUPERVISION AND UPKEEP

1. Care should be exercised that the pipe lines are in good order,
the fittings and the joints are perfectly tight. Irumediately remove
troubles whenever detected.

2. Check to cbserve that the seals on the pressure gauges and on

the safety automatic valve are intact,

B. PREPARATORY 3TEPS (FOR PUTTING TO SEA)

3. The 1mmitial pesition Wit the motor-driven compresser 1nopera-
tive assumes the shut position ol e st e and wingston valves,

4. Prior to putting to sca before starting e motur-driven com-
pressor, check to sec that the =ucton pyoe Bine s Dlled with water,

5. To fill the pip(’ with Aater when ‘o sibniariie s runing on the

P - I P S .
surface or while snorting {the jore vne ae case o flied with Bea

water), proceed as Tollows
- check valves 10 and 1o o o 7 e et
- apen Lingston vaive

- opeh valve 18, 1

i . . . .. 3, L N aleT
- check filling of the oo sve T T L e Lo ling woater

' T S ot e e s wroan f inp
cocks on the compressor, after [RERN: AR AR . n Diling
the pipe hine.

3 ’ [N e Caqh Fr,e v g“; LOBITUON.
The pipe hine being fitled, ot the Sas e ditn the ttnal posion

i L denth preater than the
6. Whoen the subnlarize s anning of the depih preater than t

s £Ued witt water wnder pressure from

periscope one, the pipe lind

trim tanks No.3 or No. In thie cave pi oceed as fotlows:

tes < 2 K 3 £ ing the valves
- preduce pressure an the tvom tank to 2 kgf/rq.cm using §

of the trim pipe hine (gee the mstructions for the trim system);
- ppen valve 4,

- open valve 10 or 1l depending on the tank to feed the water;

50X1-HUM
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- by opening in turn the water cooling cocks mounted on the com-
presaor make sure the pipe line is filled; after water shows from the
cocks, stop filling the pipe line.

After filling the pipe line: .

- shut the cocks on the compressor;

~ shut valve 10 or 1);
- open valves 16, 9 or 8, relieve pressurée from the cooling water

pipe line to trim tank No.3 or No.4 under ventilation (see the instructions

for the trim system);
- check reduction in pressure by the pressure gauge on the motor-

driven compressor,;
- shut valve 8 or 9;

- ghut valves 16 and 4,

C. STARTING, DURING-OPERATION MAINTENANCE
AND STOPPING

For maintenance of the compressor proceed in strict adherence

{o the Operating Instructions for the 3K10-I motor-driven COMpressor,

{a) When Cruising on the Surface and While Snorting

7. Open valves |7 and 18,

3. Set non-return shut-off valve 4 to the NO RETURN ;. .

4. Open kingston valves 19 and 21.

10. Open the cocks on the compressor and make sure 4 .
tion pipe line is filled with water. -

In case no water shows from the cocks on the comproes-. -
kingston valve 21 prior-to starting the compressor and perfor i the
procedures outlined under Item 5.

it. Register the readings of the cooling water pressure gauge to
check the pressure and start the compressor.

12, Make sure that water is running through the line which shall be

indicated by change in pressure (by 0.8 - 1.0 kgf/8q.cm) as read off the

50X1-HUM
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pressure gauge. If nc water flowe through the line, immediately stop
the compressor and el.minate the trouble detected,

CAUTION! If no water runs through the line, damage 1o the com-
Pressor may occur.

13. Watch the temperature of cooling water at the compressor out-
let. When measuring tte temperature, set the handle on the temperature
alarm ACT-1] to the position *"18',

14. In case temperature riées above SOOC. stop the compressor,
find out the cause of overheating and eliminate the trouble.

15. After the compressor has been stopped, bring the fittings to

the initial position.

(b) When Running at a Depth Greater Than Periscope Depth

Prior to starting the motor-driven compressor, connect the cooling
system to the pressurized tank, for which purpose proceed as followa:
N ote: 1. Seetoit that the tank to be connected with the compres-
sor containg 3 tona of water as a mimimum,
9. Bear in ming that when the compresgsor is in operation
: ton of cooling water 1s heated 1°C for a minute, aB &

result,difference in inlet and outlet temperatures
o,
equals 207C.

16. Reduce pressure in the tank to 2 kgf/sq.em (e the operating
instructions for the trim aystemj.

17, Check kingston valves 19, 21 and valves }7, 18 for ¢ioving.

18, Open valves 8 and 10 on the trim gystem when coohing with wa-
ter from trim tank No.4 or No.9 and valve Il when taking water from
No.3 trim tank.

19. Set non-return shyt-off valve 4 to the NO RETURN posltion.,

20. Open the cocks on theé compressor and ensure that the suchion
pipe line 18 filled with water, If no water shows {rom the open cocks,
wait till air escapes from the suction line and from the water chamber
of the compressor and till water shows from the cocks.

21. Shut the cocks on the compressor.

’
50X1-HUM
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— 2%, 0Upen vaive v,

23. Start the compressor.

. CAUTION! The trim tank when used to supply water for cooling
the compressor shall not be used for the purpose it is

intended.

24. Make sure that water is running through the cooiing line which
shall be indicated by rise in pressure from 0.8 10 1.0 kgf/sq.cm a8 read
off the pressure gauge. In case no water is running through the cooling

line, immediately stop the compressor and eliminate the trouble.

CAUTION! Damage to the compressor is likely to occur if no
water is running through the line.

L Y
25, Every five munutes check the outlet temperature, When measur-

ing temperature, set the handle on the temperature alarm ACT-] to the

‘poaition ''18°’.

26. In case temperature rises above 5;00C immediately stop the
compressor and bring the fittings to the initial position,

27, If it is necessary to operate the compr:esor again, feed cool-
ing water from another trim tank having performed the procedures out-
lined under items 16, 18-24. .

28, After the motor-driven compressor has been stopped, bring the

fittings to the imtial position,

(e In Case the Pumnp of the AMotor-liriven

Compressor Gets Defective
In this case the compressor may be used for surfzce cruising and
.

for snorting,
Cooling water is fed with the aid of the pump cf the ehaft line cool

ing system through the reserve pipe line,
Te¢ ~tart the system into operation:

26, Remave the pipe connecting the pump on the motor-driven
pressor with the ¢viinders of stages I and 11, rows 1-11-1V and rem

the plug {rem e regerve pipe line,

HE
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30. Mount branch pipe 7. .
a1, Open valve 17, |
32. Open drain kingston valve 19.

33. If cooling the motor-driven compressor is effected '.- "
shaft line cooling system is not in use, first prepare it for sction p

ing in accordance with the operating and maintenance “‘"PRW' forll.
sea water cooling system of the diesel-engine and dlelel-driv;n: eom- A
presser exhaust lines, coolers and shaft lines.

34, By watching pressure gauge | slowly crack valve 2 until pres-
sure in the discharge line rises to 2 kgf/sq.cm. In case preassure will not
rise to 2 kgf/s8q.cm, open valve 2 wide.

35. Start the compressor.

N ot e: t. With the compressor in operation adjust valve 2 to
maintain pressure in the discharge pipe line eq\la.l
2 kgffsq.cm.
2. Check the temperuture of water as indicated under
Items 13 and 14,

A6, After stopping the compressor, bring the fittings to the initial
position. .

If due to rise in pressure automatic saufety valve § operates, for
repeated starting the compressor proceed as follows:

37, Shut valve 2.

3B. Relieve pressure through pressure gauge valve 3.

33, Perform the procedures outlined under Items 34 and 35.

CAUTION! In cise increase in pressure wn the system regulls
from the submergence depth incressed by more than
10 o 28 read off tre deptn gauge installed in the control
room, immediately bring the fittings tc the initial po-
sitior and relieve pressure through val e 3.

50X1-HU!
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{d) Checking the Automatic balely
WValve for Adjustment

To check operation of valve 6, feed water to it m
of 2.5 kgf/eq.cm from the shaft tine cooling system, ;‘ﬁir
proceed as follows: ' L

40. See to it that the pipe running from valve 6. is plugged.

Qi. Open pressure gauge valve 3,

42. Open valve 2.

43, W:niclx pressure gauge | to make sure the pregsure in the pipe
line i@ equal to 2.5 kgf/sq.cru.

44, Check visually valve 6 for gperation,

45. After inspection bring the system to the initial position,

46. Open intake kingston valve 21,

47, Open valve 22,

CAUTION! Prior to operang valves 21 and 22 uiake sare thad
valve 1§ 18 shut ag thas will cause dinnepe o the motors
driven compressor and trim tandk s

48, After slowing, Foang the fotlicgs o tne o s v oa 0w
4. 4 g b,

D, MAINTENANCE DURING PROTRACTT R 2 1 ¥ SN

Frioataesnisdy and Reassenibiy
- I - - - . a > - - ®

44, Fvery Line before digagsenbiy gnebe s aie thit the pipe line

ta not under pressure, otherwise disconnect it and reliove pressure,
2 -
For disugsembly snd reasgermbly of the unton ~onnections use

wrenches nol to tmpatr tightness of the adjzcent joints.

12
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E. TROUBLES AND REMEDIES ;

No. Symptom or difficul-| Condition may be due Cbo‘méﬁ(a

L ty to 1 , .

I | Valve gland packing | Nute tightening gland Tl‘hM up ‘llad llil‘.
‘leaky bushes loose ' )
. Wear of gland pack-ingf Replace gland gacking

2 : Valves leak Uneven wear of or Lap valve disce
! ‘damage to valve fit-
‘ 3ting surface

3 | Flanged joints Jeak | Nuts loose, thread of | Tighten up nut, repla-

‘nuts and bolts damaged, ce bolts or nuts

i Gasket defective . Replace gasket
4 No water flows . Pressure in pipe line | Reduce pressure in
through safety auto- ibefore valve exceeds |pipe line before valve
matic valve -2 kgf/sq.cm to 2 kgf/sq.cm
Damage to spring Replace spring
5 Temperature of i Strainer clogged Clean strainer
cooling water at com- Intake kingston val- Blow kingston valve
pressor oug)let ve clogged ;
exceeds 50 C; Compressor pump Shift to cooling the
no or :nsuf- defective compressor from shaft
ficient water tlow- ! jline cooling pump
ing through corn-
pressor

—

F. PREVENTIVE INSPECTIONS AND REFAIRS

W Rty

Daily Inspection

50, Inspect the external surfaces of the pipe lines, fittings and con-
trol inatruments.
Remove leaks.

81. Turn all the valves, check to see that they are shut.

Weekly Inspection

Perform the procedures of daily inspection and in addition do the

following:

50X1-HUM
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52. Clean and lubricate the valve thread, work out sticky valves.
$3. Check the gland packings of the valves for condition, tightén
up glands, if necessary.

Month_ly Inspection

Perform the procedures of weekly inspection and in addition do

the following:
54. Check the pipe line and the joints for attachment,

§S5. Clean the strainer, blow the intake opening.

Quarterly Inspection

Perform the procedures of monthly inspection and in addition ¢

the following:
56. Clean the protectors on the pipes at the kingston valves und in-

side the strainer. If the proiectors are worn by more than $0%, 1eplace

them.
Check the safety automatic valve in operation.

Inspection during Docking the Sub

57. Disassemble, inspect and repair U neces=sary, . .0 test
for strength and tightness all the shut-off valves repiare tue gankets and
protectors.

Inspection during Running Repiuir

$8. Depending on the technical condition of the shut-off valves,

overhaul and lap some of them.

59. Check the strainer for condition, repiace the mesh and the pro-

tector, if necessary.

60. Test the assembled pipe lines for tightness under pressured

stipulated in Fig.l.
For carrying out the tests proceed in accordance with the Table
below,

4
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No. Pipe line to be | Valve position Pressure supply | Remarks
tested ) )
1 Pipes from king- Valves 17, 18, Through sockets
ston valves 19 and |22 and kingston {receiving protec-
21 a8 fa as shut- lvalves 19 and 21 Itors
off valves 17, 18, ‘are shut |
22 |
2 Pipes from vai- : Kingston valves% Through sockets| Pipes run-
ves 17 and 18 as 19 and 21 and val-receiving pro- ning from
far as valves 8, ves £,9,10,l1 are .tectors motor-dri-
9, 10 and 11 shut, Valvea 4 ! ven comp-
:and 16 are open ‘ressor to
"be discon-
nected and
plugged
3 Pipes from Valves 8, 4, I, Together with
trim tanks as Il are shut 1ank
far as valves 8,
f9,10, 1
4 ' Pipes from Valves v and 3 Through saaft
; shaft line cool- are shut. Val- iine cacling pine
! ing system as ve 2 i open line
far as autom .-
tic safety val-
ve 6 and valve 3
5 Pipe from auto- Valve 2 15 shut, Thro ugrn re P
matic safety val- Both cocrs of Lief pipe Ll - HAE
ve 6 as far as valve 2 are Mownive 3
branch pipe 7 upen .modisoon
Lodted and
nLoagged
& Pipes from in- Vaive 00 s [ogetier ot
termediate pres- sn ot cornediate
sure air lLine as EEETESINS ML E S
far as valve 22 C

CAUTION' When test.: - *. - s o0 v o s e uider a pressure
of 3R ngfl w0 e P owgflisq.cm shall
. - . Covens non) o
be risen onL o T . afetw valhve nas

PO ied

50X1-HUM
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G, HEFREOESNCL DATA

61, Tne dotuments W be used for maintenance of the moto
Cianpresowor coshing pipe line are listed below.

() Trim System. Descripiion and Maintenance Instructione.

{21 Description and Operating Instructions for Sea Water Cooltng
Syatem of Dicacl-Engine Gas Exhaust System, Diesel-Driven Compres -
sore, Heat Eachongers snd Shaft Lanes.

(33 Motor-Driven Compressor 3K10=-1NM  Description und Operut -
tuy lnatructions,

62, (mce a year the pressure gauge shall be gubjected 1o 150 tegs

chiock,

" 50X1-HUM
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APPENDICES
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3. SEA SATER STRAINER

edron ato N dudy; Teserler: Mavrrining
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